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FIELD: expanding shaped tubes devices such as shut-off gates, stem suspension devices, filters 
mounted in well. SUBSTANCE: expander comprises body 1 with central duct 4 having union 5 in its 
lower portion. Three rolling members are mounted with supporting units 8, 9 in recesses 6, 7 of 
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devices, enhanced serviceability of expander, broadened range of working diameter. 2 cl. 4 dwg 
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(54) BAJlbUOBKA JJJlfl PA3BAJ1 bLJOBHB AHMfl YCTPOMCTB M3 nPO<t>WJIbHbIX TPYB 
(57) Abstract: 

Mcnojib30BaHne: jyra pa3BajibupBbiBaHii« yerpowcTB H3 npo<t>wJTbHbrx Tpy6 (nepeKpbiBaTejiew, nojjBecoK 

XB0CTOBHK.0B, <|)l!UlbTpOB M T.fl.). VCTaHaBJIMBaeXiblX B CKBajKMHC. CymHOCTb HOo6peT€IQ15i: BaJlbltpBKa 

coAepJKHT Kopnyc (K) 1 c ueHTpajibHbiM KaHanoM 4, b mraHew nacTM KOToporo ycraHOBJieH urrynep 5. B 
CTenKe K BbmormeHbi yr/rytineHMf? 6 m 7, b Koropbtx c noMomwo onop 8h9 ycraHOBnenbi TpH Bajibiryioimoc 
aneMeirra (B3). npnuew onopbi 8 f\syx B3 ycraHoaneHbi b yrjiySjiemurx 6 K hcitoabiihcho, a onopa 9 B3 12 - c 
B03fcfOAHOCTbio pajjwajiL.HOrx) iih>if\in\mamfi M3 yrjry6neHMH 7. rio^BKHLHaH onopa Dutnomteiia b fmf\e ftoyx 
3Kci;eHTpinmbtx OTHocwTenbHO Rpyr ppyra uKjnmppoB (UJ 13 n 14. npiwexi U 13 c 6ojiwhmm ^waMexpoM 
ynriOTHeH OTHOCWTcnbHO crreioui Kopnyca 1, a U 14 c MeHbniMM nrraMCTpoM Bbicrynaer b ueuTpajibiibiM 
Kaiian 4 K h mmcct KaHanw, coo6maioiujie i^eirrpanbiibrii Kan an 4 c rM^paBJiw^ecKOM KaMepou 18, 
06pa3osaHHOft ere hx axon yrviy6jieHMH 7 m TopueBbiKoi noBepxHOCTHMii U 13 m 14 non,HBDKHoft onopbt 9. TaKoe 
KOHCTpyKTHBiioe Bbmonneniie BajibqoBKH o6ecneunBaeT nejib - noBbnneraie KauecrBa w HanejKHocrn 
ycTaHOBKM ycrpoftcTB H3 npo4)MJibHbix Tpy6. a Tax7KC noBbiraeHwe pa6oTocnoco6nocTW cawofi BarrbnpBKit m 
BO3M0JKHocTb pacnnrpeimn /jrcana3ona pa6ouero RwaMerpa. 1 3. n. <J>-nbi. 4 kji. 
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Description lOnncaniic H3o6pcxcnn5i|: 



H3o6perci£HC otiiocmtcji k o6nacTM 6ypeiiMH u KamiTanbHoro pcMoirra ne<J>Tfnibuc u ra30Bt»tx cxaaHuni u 
npcflHaaHaMeHO, u wacTHocTM. pasBanbUOBbinaHUH ycTpowcTB to npo4>MJibHbix Tpyti, ycTaHannHnaeMbix 

D CKBOJKKIie npM M30J1HU?1M 30H OCJIOTfLHeiOOI. B03TIHKaiOlAKX B npOUCCCC 6ypCHHH CKB3JKHH M npM 

BOCcraHOBJienMM pcpmctmwhoctm o6caA*u>ix K0JI0HH. 

Haoecrua Dajibupoxa pjw pa3Banu^0BbiBamiR ycrpOHCTB M3 npo<J>MjibHbix Tpy6. co^epMaman Kopnyc, 
rrpHcnocoDJieHKbiH ^hh coc^muchmh c rojiohhow 6ypKrcbHbix Tpy6, c i^cHTpa/ibHWM KananoM n 
ypjry^jiCHHHMH B creiiKC, b KOTopbix ycTanoanenw c noMombio onop rpw BaJibuyMnnra 3ne)4eHTa. 

HeAOcraTKOM aroro ycrpowcTBa hb/ihctch to. hto Ba^buyionnie sneMeiiTbi npu paoDanbupBbiBainm Tpy6bi 
noA ReiicTimeiA ynpyroro aneMeHTa hoctorhho HaxoA^rctt b oahom nonomeHWH. I~lo3TOMy npu 
Heo6xoAHMOCTM CHM3WTb paAwajibHbie Harpy3KH iia npo<j>njibHbiK nepeRpbroawib npn ero ycraiiOBKe b 
CKBaJKHiie, iianpwMep, npw peMoirre noBpe?RA eHMM oocaAHon KonoHHbi B bmac meJienow nep^panww, a am an 
HaJibuoBxa HenpwMeMMMa, nocKOJibKy M3-3a hcbo3M0tkhoctm chmxcchmh paAwanbHOM Harpy3RH Ha oocaAHyw 
Konomiy ripoMcxoA^T ee AanbHeionee pa3pymeiaie. 

3aAawe£t M3o6pereHMH hbjwctch noBbnueHwc RawecTBa w HaAejRHOcrvi ycraHOBXH ycTpowcTBa to 
npo<])nnbHbix Tpy6, ycxaHasjiKBaeMbLX b CKBaHLUHe npw wsojihiiwti 3oh ocjiowneHHfi, B03HMKaionn>ix b 
nponeoce 6ypeHHH ckbsjkkr, h npn BoccraHoaneHHH repMCTHMHocni o6caAnbix kojiohh, a TaKxce noBbnueime 
HaAexHOCTW h pa6oTocnoco6Hocxn BanbupBRH w o6ecneMenwe bo3M0>rhocth pacumpcHHH Ananaaona 
pa6o^cro AwaMerpa 6e3 tomchchhh niiaMeTpa Kopnyca Aannoro THiiopasMepa cawoM Ba/ibnpBKH. 

TexHiwecKHM pe3yjibTaT A 0C ™ raeTC51 TeM « MT0 0 BanbupBKe ajim pa3Banbi;oBWBaHMH ycxponcTD to 
npo^nnuu^ix Tpy6. coAep^R ameii Kopnyc. npHcnoco6/ieinn>rM fjjrn coejj}iueiwi c rojiohhoh 6ypnribHbix xpy6. c 
ueHTpajibHbOvi KaHanoM m ymyfincHimMM B creHRe. b Koropbix ycTaHoanenbi c noMombio onop Tpw 
BajibijyionBXK 3/ieMCHra, onopa oflHoro BanbqyioiAero 3/ieMeirra ycxauoaneHa b yrnyojieHMM Ropnyca c 
B03M0»HOCTbio paAwanbHoro BbiABwrnaaiH to Hero. Papuan buo noABHJKHan onopa BW^HPUKHoro 
Banhnyioinero 3JieM€HTa mojkct 6litl. Bbmomiena b my\e A^yx AHaMeTpajibHO pa3HOBeraiKMX DjunmApoB, 
SRCujeHTpMMHbix OTHOCMTCJibHO npyr APY ra - npHMCM ujutwhap onopbi c OojibmHM AHaMexpoM yimoTiien 
oTHOCHTCAbHO Kopnyca m o6paaycT co creHKaMH yrjry6nttaw rHApaBjn^iecKyio KaMepy, coo6n;eHHyio c ero 
neHTpanbHbDv* KaiuuioM. 

Ha <j)Kr. 1 npeACTaaneH o6cowm bwa BajibupnKn; iia (J) nr. 2 paspe3 A- A iia ^vsr. 1; Ha (J>nr. 3 pa3pe3 B-B Ha 
4»nr. 1; Ha $nr. 4 o6caA"a« RonoHHa c ycraHOLU ichh^im npo<|>MJibHbnv4 nepeRpbisaxcjieM c noMomiJO 
onucwBaeMOM BanbuoBKii. 

BamjxoBKa n/rn p a3Baji bupBbi BaHMH ycTpowcTB to npo^mibHbix Tpy6 coAepHnrr Ropnyc 1 c pe3b6oit 2 pjw 
npMcoenMHeHMw ce k Kanoinie 6ypnribin>ix Tpy6 3 m ueHTpajibm»ivi RaiiajioM 4. b HMmHefl uamrw Roxopai^o 
ycraHGBjieH mTynep 5. B crreiiRe Kopnyca 1 Bbino/meHbi yrjiy6jieHM^ 6h7,b KoTopuix c noMomuo onop 8 m 9 
ycraHOBJieHbt Banbuyionflie 3/iCMCJiTbi 10, D, 12. IlpwueM onopbi 8 RByx Bajjbuyionijix aneMeHTOB 10 11 11 
ycraHOBneHbi b yrnytoeHMKX 6 HenoABH«tHO. a onopa 9 BanbuyjoiAcro 3JieMeHxa 12 c B03MOJKUocTbK> 
paAwanbHoro BbiABumeHMH H3 yrny6neHMn 7. rioABHJKHa« onopa 9 Banbuyion^ero aneMeHTa 12 BbmoniieHa b 
B*iAe A^yx 3RcueHTpHMHbix OTHOCHTejihHoi^o APY r APY 1 " 21 njviMHAP 00 13 M l4 » KMeiorajwx paoHbie Awawerpbt. 
ITpiraeM muu K HAP 13 c oonbiimM A HaweT P° M ynJioTnen othoch TcnbHO ctchkh Kopnyca 1 c noMombio 
ynnoTHemiw 15, a uyunmpp 14 c MeHbnniM AwaMerpoM Bbicryiiaer b ueHTpanbHboi Kanan .4 Kopnyca 1 MCpeo 
OTBepcTMC 16, BbinojnieHHoe b creiiKe, n MMeer Rananbi 17, coo6craiouBie qeHTpanbHbrii RaHaji 4 Kopnyca 1 c 
rHApaariMMecRow KaMepow 18, o6pa3OBaHH0U CTeiuiaMM oToepCTMH 16, yr/iyoViemitt 7 b Kopnycc 1 h 
TopucBwxoi nooepxHocTHMM uwjiHHApoB 13 h 14 noABHJKHOH onopbt 9. 

Pa6ora BanbixoBKH iiomchhctch Ha npHMepc BoccTaHOBJieiniH repMCTHMHocTM oocaAHOH Ronoinibi npn 
oSpaoooaHMH d new TpetAWHfc.1. 

B 30He 19 napyrneHKH repMennmocni o6caAHow Konoinibi 20 npeABapwrejibno ycTaHaBJrwBaioT 
nepeRpbiBaTejib 21 H3 npo<J)MjibHbLx. Tpy6. nyixiM pacumpeHKH ero ^anricnMCM iBJAAROCTH. 3axeM iia Konomie 
6ypnnbHbix Tpy6 3 enyTpb nepcRpbieaTeJin onycRaioT Banbn,oBKy vl BpameHMeM, c noAaMeii bhto KOjiOHHbi 
6ypmibiibix Tpy6 3, uamtnaioT pa3BaJii>npBBiBaTb npo^vuiuibtc Tpy6bi nepeKpbiBaTejm 21 c OAHOBpeMeimoM 
npoMbiBKow ?RM/;KocTbio. 3aKaHWBacMoii b Tpy6w noA f\aimttmcM. Opw dtom, b neiiTpa/ibHOM Kanarie 4 
Kopnyca 1, 6naroAapn nanwuiao nrryuepa 5, A aa,ieiaie >kmakoctm B03pacraeT w. uoJAcikrrByn Mcpeo 
OTBepcTwc 16 b crenKe Kopnyca 1 w Kajianw 17 b nwjnuiApe 14 iioabuhuiom onopbi 9 iia Topi;eBbie noBcpxiiocTM 
i^triHu^pon 13 w 14, ouAnnraeT nanbnyion^HM tmeMeirr 12 H3 yrny6neim« 7 ROpnyca a<> ynopa b cTeiiKy 
nepeKpbiBaTe/m 21. OAHoupeMciaio i ic Bb( a bh?rh bie Ba/ibuyiomiic 3;ieMeiiTbi 10 m 11 TaKT&e ynnpaioTcn b 
CTCKRy nepeKpbiBaTCJin. J|anee, oari buyioiAMe 3jieMeHTbi iioa a cmctbmcm co3AaHHow paAwajisHOH HaiT)y3KM, 
npoKaTKiBattCb no BiiyxpeinieK noocpxHOCTM iipo<})MJibJUjix Tpy6, pa3Bajibi|ODk>iE3aK>T hx m ruio^rno 
npHKaTbiDaioT k irrcHKC oOcaAnow ko/ioiuii>i 20. Ilpw noAxoAe R 30nc 19 iiapyiueHM5i repMeTHMHocTH o(5caA»« OM 
Ko/iomibi 20 AaiviciiHC npOMbinouiioii wivtKocxn ciiMMajoT j\o MMHWManbiioro, npw kotodom ne npowcxoAWT 



BbiABKXtenifA pajjMajiwio-nojjBHHCHoro Bajibqyromerx) ajieMeHTa 12 W3 Kopnyca 1. h pa3BanbU0BbreaHHe 
npo4>wntaii>Lx Tpy6 oepyr RO o6pa30oajaui MMHHMonbJioro ^woMcrpa n&yiAn cMemiit>iMM 1 le oi^m bh-huiuimu 
BaribuyK)m?ixai aneMeirraMM 10 m 11 m BbiABwnaionjHMCH 3JieMeuT0M 12. Eorjja on naxoAMTCH b mcxo/jhom, He 
Bbg^BHHyxoM nojio>KCHMJi. ripn otom pe3i*6oBwe coe/^MiieiDtfi npo4>nni>iibLX Tpy6 nepcKpuBarenn 21 Taxwe 
pacuiMpfcoTCJi #o BHyTpCHHeix* /U4aMerpa npcxjjvuibuwx TpyG. o6pa3yeMoro npw mx pa3BanbU0BWDaHMw u 
30iie iiapynieiom, mto cimHtaer jjo MMHMMajibHoii bgjuwmhw ^aHneuue Ha creifKy o6ca^HOM Kfuioinihi 20 b 

30HC 19 HapytneHR« C€ repMCTMMHOCTM. 

riocne npoxom^eiain dollw 19 liapyinemw repMerwMHOCTH. rfle onaciiocrb pa3pymeHM*i o6ca^H0M RonoHHbi 

OTCyTCTfiyCT. BHOBl* nO^HMMaiOT fS,aBJ\CHMC IipOMblBOHHOfi M.MAKOCTM M paOBanbUOBblBaHMC nCpCKpblBaTCnH 

Bcpyr no tcxhojiopkh, onucanHOM Bbiuie. 

no oKOHMamui paaBanbuoBbiBaHHH KOJioimy 6ypmib«bix Tpy6 3 c BanbijOBKOH nojjHHMaiOT ho cEDamiaibi. 



Claims |OopMyjia H3o6pcTeiiii*i): 



1. BasibupBxa rjui p a3 oa/ii jjp nt>i Baioui ycxpoftero W3 npo4>unbHbut rpy6, coAepmauian KOpiiyc. 
rrpMCiiocoftjiemibift pjisi coenwHeHiitt c kojiohho£I GypuribHbix Tpyo\ c ucHTpanbbHbiM KananoM m 
ynn y6ji eHMHMM d crreHKe. b KOTopbrx ycranooneinj c noMombJo onop TpM Baribqyionpix oneMeirra, 
otvi kh ax> maRCH Tew, hto onopa o/jHoro Banbuywmcno aneMeirra ycTaiioojieiia b yr/iy6jieuMM Ropnyca c 
B03M0xnocTbio paflHanbuoro Bbj^BiMeiniH M3 Hero. 

2. BajibUOBxa no n. 1, otjuim aioii;ancH reM, uto panwanbno no/jaiuKHafi onopa Bb^BHWHoro Banbuyioii;cro 
aneMeHTa Bbmojmena b bhrc UByx flwaMerpanbHo pa3H0BeJTWKHX uhjikh/^job, aKcucHTpvrqHbrx oTHOcHrc/ibHO 
ppyr* npyra, npineM i^urauj\p onopbi c 6ojtuhmm nwaMcrpoM ynnoxHeH ornocirrcjTbHO Kopnyca m o6pa3yeT co 
creHKaMM yrjry&rieiiKH b Kopnyce rtx^paaratMecKyio Kawepy, coo6meiiHyK> c cro ucirrpa/ibHbtM KaxajioM. 
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(54) EXPANDER FOR EXPANDING SHAPED-PIPE DEVICES 
(57) Abstract: 

Use: The expander is intended for expanding shaped-pipe devices (blocking devices, 
liner hangers, filters, etc.) which are mounted in wells. Substance of invention: The 
expander has housing 1 which is provided with central channel 4, installed in the bottom 
portion of which is a union 5. Recesses 6 and 7 provided in the walls of the housing 
accommodate three expansion tools mounted on supports 8 and 9. The supports 8 
mounting two of the expansion tools are rigidly fixed in the housing recesses 6, and the 
support 9 mounting the expansion tool 12 can be radially moved out of the recess 7. The 
movable support consists of two cylinders 13 and 14 eccentrically positioned in relation 
to each other. The larger-diameter cylinder 13 is sealed relative to the wall of the 
housing 1, and the smaller-diameter cylinder 14 extends into the central channel 4 and 
has channels communicating the central channel 4 with hydraulic chamber 18 which is 
formed by the walls of the recess 7 and the end faces of the cylinders 1 3 and 14 actuating 
the movable support 9. Such a design of the expander ensures the achievement of the 
desired goals — the improvement in the quality and the reliability of mounting shaped- 
pipe devices, as well as the enhancement of the expander performance and the possibility 
to broaden the operating diameter range. 2 el., 4 dwgs 



Description: 



The present invention relates to the drilling and the overhauling of oil and gas wells; in 
particular, it is intended for expanding shaped-pipe devices mounted in wells to insulate 
troublesome zones which occur while drilling the wells and to restore the tightness of 
casing strings. 

An expander for expanding shaped-pipe devices is known, which incorporates a housing 
adapted for connection to a drill string and provided with a central channel and the walls 
of which have recesses that accommodate three expansion tools mounted on supports. 

The drawback to this device is that while expanding a pipe the expansion tools are held in 
the same position by elastic forces. Therefore, this device cannot be used when it is 
necessary to reduce radial loads acting on a shaped-pipe blocking device while it is 
mounted in the well, for instance, to repair damage such as a slit perforation in the casing 
string since the casing string continues to break down because of the impossibility of 
reducing the radial load thereon. 

The object of the present invention is to improve the quality and the reliability of 
mounting a shaped-pipe device in a well to insulate the troublesome zones occurring 
while drilling a well, as well as to enhance the expander reliability and performance and 
make it possible to broaden the operating diameter range without changing the diameter 
of the housing of the expander of a given size. 

This is achieved as follows: In the proposed shaped pipe expander, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools mounted on 
supports, the support mounting one of the expansion tools can be radially moved out of 
the corresponding recess. The radially movable support mounting the move-out 
expansion tool may consist of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other. The larger-diameter cylinder is sealed 
relative to the housing, and a hydraulic chamber communicating with the central channel 
of the housing is formed by this cylinder and the walls of the above recess. 

Fig. 1 is a general view of the expander, Fig. 2 is the section A-A in Fig. 1, Fig. 3 is the 
section B-B in Fig. 1, Fig. 4 shows a casing string with a shaped-pipe blocking device 
mounted with the use of the proposed expander. 

The expander for expanding shaped-pipe devices has a housing 1 which is provided with 
thread 2 for connecting it to drill string 3 and has a central channel 4, installed in the 
bottom portion of which is a union 5. Recesses 6 and 7 provided in the walls of the 
housing 1 accommodate expansion tools 10, 1 1 and 12 mounted on supports 8 and 9. The 
supports 8 mounting the two expansion tools 10 and 1 1 are rigidly fixed in the recesses 6, 
and the support 9 mounting the expansion tool 12 can be radially moved out of the 
recess 7. The movable support 9 mounting the expansion tool 12 consists of two 
cylinders 13 and 14 having different diameters. The larger-diameter cylinder 13 is sealed 



relative to the wall of the housing 1 using seal 15, and the smaller-diameter cylinder 14 
extends into the central channel 4 of the housing through opening 16 provided in the wall 
and has channels 17 communicating the central channel 4 of the housing 1 with hydraulic 
chamber 18 which is formed by the walls of the opening 16, the walls of the recess 7 in 
the housing 1 and the end faces of the cylinders 13 and 14 actuating the movable support 
9. 

The operation of the proposed device will be illustrated below by the example of the 
restoration of tightness of a cracked casing string. 

First, the shaped-pipe blocking device 21 is mounted in the nontight zone 19 of the casing 
string 20 by expanding this device by means of hydraulic pressure. Following this, the 
proposed expander is connected to the drill string 3 and lowered into the blocking device 
by lowering the drill string 3. When the expander is positioned inside the blocking 
device 21 the expansion of the shaped pipes, from which this device is assembled, is 
commenced and at the same time washing fluid is pumped into the pipes. Due to the 
provision of the union 5 the fluid pressure in the central channel 4 of the housing 1 rises 
and acts on the end faces of the cylinders 13 and 14 through the opening 16 in the wall of 
the housing 1 and via the channels 17 in the cylinder 14 for the movable support 9 with 
the result that the expansion tool 12 is moved out of the recess 7 in the housing until this 
tool abuts against the wall of the blocking device 21. At the same time, the fixed 
expansion tools 10 and 1 1 abut against the blocking device wall, too. Then, the expansion 
tools roll down the inner surfaces of the shaped pipes to expand them until they are 
tightly pressed against the wall of the casing string 20. When the expander reaches the 
nontight zone 19 of the casing string 20 the washing fluid pressure is reduced to a 
minimum value, at which the radially movable expansion tool 12 will not move out of the 
housing 1, and the expansion of the shaped pipes is continued until the minimum 
diameter is formed by the two adjacent fixed expansion tools 10 and 1 1 and the movable 
expansion tool 12 is located in its initial, i.e., moved-out, position. In doing this, the 
threaded joints of the shaped pipes of the blocking device 21 are also expanded to the 
shaped pipe inner diameter obtained by expanding the shaped pipes in the nontight zone, 
the result being that the pressure on the wall of the casing string 20 in its nontight zone 19 
is minimized. 

When the expander leaves the previously nontight zone 19 of the casing string so that 
there is no danger of the casing string collapse within this zone any longer, the washing 
fluid pressure is increased again and the expansion of the blocking device is continued as 
described above. 

When the expansion process is over the drill string 3 is lifted out of the wall together with 
the expander. 



Claims: 

1 . An expander for expanding shaped-pipe blocking devices, which incorporates a 
housing adapted for connection to a drill string and provided with a central channel and 
the walls of which have recesses that accommodate three expansion tools and wherein the 
support mounting one of the expansion tools is installed in the corresponding recess in 
the housing so that it can be radially moved out of this recess. 

2. The device according to item 1 , wherein the radially movable support mounting the 
move-out expansion tool consists of two cylinders of different diameters, which are 
eccentrically positioned in relation to each other, the larger-diameter cylinder being 
sealed relative to the wall of the housing 1 and a hydraulic chamber communicating with 
the central channel of the housing being formed by this cylinder and the walls of the 
recess in the housing. 



Drawings: 



Fig. I 



' i 



Fig. 2 



Fig. 3 



Fig. 4 
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